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（2）秋茄繁殖体发育过程中，花的总酚含量(139.23 ± 9.48 mg·g-1)显著低于各
级胚轴。而从各级胚轴的总酚含量的变化趋势看，早期较高(283.65 ± 19.17~ 470.25 ± 
23.81 mg·g-1)，而后呈平缓下降的趋势，在12~22 cm之间，总酚含量趋于平缓(175.07 
± 15.77~219.06 ± 6.25 mg·g-1)。在最后阶段（成熟胚轴）仍具有较高的含量。秋茄繁
殖体蛋白质结合缩合单宁含量小于纤维素结合缩合单宁含量。随胚轴发育过程，缩
合单宁中均聚物的比例提高。 
（3）木榄繁殖体发育过程中，总酚在胚轴从 2 cm (555.34 ± 23.79 mg·g-1)发育
至3 cm (304.51 ± 21.18 mg·g-1)过程中含量明显下降。可溶缩合单宁含量在胚轴从 2 
cm (317.65 ± 38.81 mg·g-1)发育至3 cm (155.05 ± 15.05 mg·g-1)过程中含量有较大下
降，而蛋白质结合缩合单宁，纤维素结合缩合单宁在从3 cm (16.20 ± 1.81 mg·g-1)发




结合能力花(406.09 ± 34.93 cm2·g-1)及萼筒(447.40 ± 101.83 cm2·g-1)较高，从2 cm 
(396.13 ± 53.20 cm2·g-1)到3 cm (223.52 ± 14.31 cm2·g-1)胚轴有较大下降。 















26.60~335.32 ± 34.22 mg·g-1)，随胚轴成熟至发育成胎生幼苗过程逐渐降低。可溶缩
































Tannin dynamics during the development of propagules and adaptations to saline 
conditions of some mangrove species in the Jiulong River Estuary, Fujian, China 
ABSTRACT 
Changes in the total phenolics, extractable condensed tannins, protein bound 
condensed tannins, fibre bound condensed tannins, total condensed tannins, protein- 
precipitating phenolics and protein precipitation capacity were determined at different 
developmental stages of propagules of Kandelia candel, Bruguiera gymnorrhiza and 
Rhizophora stylosa in the Jiulong River Estuary, Fujian, China. In addition, seedlings of 
B. gymnorrhiza and Aegiceras corniculatum were cultured on various saline conditions (0, 
5, 10, 15, 20, 25, 30, 35, 40‰) in greenhouse, Tannins and protein precipitation capacity 
dynamics of second-pair leaves of K. candel and first leavess of A. corniculatum were 
also studied. 
1. There was a significant linear correlation between total phenolics for the two 
different standards for the propagules of K. candel, B. gymnorrhiza and R. stylosa. 
The results showed that about twice as much total phenolics content when the 
purified tannins standard was used rather than the tannic acid standard. 
2. During the different developmental stages of the propagules of K. candel, total 
phenolics content of flowers was significantly lower than hypocotyles. During the 
development of hypocotyles, total phenolics content had a decreasing trend but still 
had the relatively high content at the late stages (mature hypocotyles). Content of 
protein bound condensed tannins was lower than fibre bound condensed tannins. As 
propagules development, Pd/Pc ratio increaced. 
3. During the development of the propagules of B. gymnorrhiza, the content of total 
phenolics, extractable condensed tannins, protein bound condensed tannins and fibre 
bound condensed tannins content had a rapid decline for hypocotyles from 2 cm to 3 
cm stage. It takes two months for the hypocotyles of B. gymnorrhiza to grow from 0 
cm to 4 cm, and from 4 cm to 12 cm, respectively. Condensed tannins bind more 
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was high, and declined significantly from 2 cm to 3 cm stages. 
4. During the development of the propagules of R. stylosa, total phenolics content of 
flowers (143.47 ± 12.16 mg·g-1) was lower than unmatured hypocotyles (216.51 ± 
26.60~335.32 ± 34.22 mg·g-1). Extractable condensed tannins had a similar trend. 
Content of bound condensed tannins of the hypocotyles was high at the late stages 
(17.38 ± 6.68~22.37 ± 4.30 mg·g-1). Content of protein-precipitation phenolics and 
protein-precipitation capacity of flowers and unmatured hypocotyles was higher than 
mature hypocotyles. 
5. At K. candel salinity culture experiments, total phenolics content of the second-pair 
leaves fluctuated in 0 d (when second-pair leaves spreaded, time was recorded as 0 d) 
at different salinities. At 15 d, 30 d, 45 d, 60 d, total phenolics content had no 
significant difference under salinity 20‰, but increased above salinity 25‰. At 75 d 
and 90 d, total phenolics content had no significant difference under different 
salinities. After the second-pair leaves spreaded, total phenolics content of leaves at 
salinities between 30‰ and 40‰ were higher than those at salinities under 25‰. 
Protein bound condensed tannins fluctuated slightly, indicating that salinity had no 
significant effect on protein bound condensed tannins. Contents of total phenolics 
and extractable condensed tannins of second-node stems under 25‰ had less 
fluctuation than those above salinity 30‰. 
6. At A. corniculatum salinity culture experiments, total phenolics content had little 
change from 0 d to 30 d (when first leavess spreaded, time was recorded as 0 d). At 
45 d, total phenolics content at salinities 25‰ and 30‰ was higher than those at 
other salinities. At 60 d, total phenolics content increased with the increasing of 
salinity. From 30 d to 90 d, total phenolics content at salinity 0‰ was lower than 
those at other salinities. At 105 d, total phenolics content at salinity 15‰ was higher 
than those at other salinities. 
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